Background: Oncological surgical technological innovation has produced alternative haemostatic dissection techniques. Collateral tissue destruction and impact upon assessment of tumour resection margins of Harmonic and Coblation dissectors remains unknown. This study uses an ex-vivo animal model to quantify the collateral tissue destruction caused by the Harmonic scalpel vs Coblator wand dissection. Methods: Incisions through cow tongue were made between defined parallel lines with each dissection technique. The residual tissue width was measured with vernier calipers. Results: The mean width of collateral tissue destruction for each modality was as follows:-Harmonic cutting 3.0mm , Harmonic coagulating 4.1mm, Coblation cutting 3.5mm, Harmonic cutting under tension 1.2mm.
shows the amount of tissue destruction measured for all four tests performed with each of the techniques. Figure 1 shows the calculated average (mean) tissue destruction for each of the techniques.
The measurements taken for the control technique with the steel scalpel blade, show a small negative value for tissue destruction due to an apparent tiny increase in the length of the tissue measured. This may be due to tissue relaxation when sides A and B are separated or due to inaccuracy in our measuring technique. Using the Harmonic scalpel with the tongue tissue under distracting tension is shown to dramatically reduce tissue destruction but in the in vivo setting is likely to be associated with loss of the haemostatic advantage of this technique.
The Harmonic Focus shears we used in this study are designed to be precise (to reduce lateral thermal tissue damage) but also able to coagulate vessels up to 5mm, as well as being intended for use as a grasper and dissector.
The importance of our study's results should be considered in the context of the post surgery tumor board discussion of further management. When examining a histological specimen of a tumour excised using a Coblator wand or Harmonic scalpel, if the excision margins are deemed as insufficient or close, this may not be a true representation of oncological clearance. For example, if the excision margin was reported as 2mm for a tongue squamous cell carcinoma, a further 3mm or 3.5mm margin of tissue may have been destroyed (using Harmonic scalpel or Coblator wand respectively) meaning a true excision margin of 5mm or 5.5mm. This difference may well affect the decision as to whether to give post operative radiotherapy or not. This adjustment in the excision margin measurement may mean patients are spared potential unnecessary radiotherapy with all its associated morbidity. Even if one does not accept that our measured amount of tissue destruction can be directly added to the excision margin, our results are still useful. This study highlights that when excising tumour close to vital structures, when a wide excision margin is not possible, it may be prudent to avoid the use of the Harmonic scalpel or Coblator wand. Cold steel dissection gives the best chance of demonstrating an adequate excision margin, which in turn may reduce the chances of the patient requiring post-operative radiotherapy. Certainly it would be sensible to record the operative dissection technique when sending pathological specimens so this can be considered when reporting the results for clinical discussion.
Fresh cadaveric cow tongue was used as an animal model to simulate human tongue tissue. To measure tissue destruction, two parallel lines were scored onto the tissue surface 20 mm apart (lines A and B). A further line was scored between these two lines to represent the midline. The tissue was then divided down the midline using the dissecting instrument. The residual tissue medial to each of the outer parallel lines was then measured with an electronic Vernier caliper and subtracted from 20mm to give the amount of tissue destruction. This can be represented by the equation: Tissue destruction in mm = 20 -(residual tissue medial to line A + residual tissue medial to line B).
This was repeated four times and an average was taken.
To provide a control, the first dissection instrument used was a standard stainless steel scalpel '10' blade.
The use of these techniques should be evaluated for their efficacy and potential adverse effects when used in oncological surgery. This study uses an animal model to demonstrate the tissue destruction produced when using the Harmonic scalpel and Coblator wand when compared to cold steel dissection. We also highlight the potential impact these results have on tumor board discussions and decisions caused by difficulty in the interpretation of close excision margins. The findings of this study should be borne in mind when using the Harmonic scalpel and Coblation in oncological surgery.
Surgery is one of the principal treatment modalities in the management of head and neck cancer. Curative, oncological surgery ideally requires complete excision of the cancer with an adequate margin. A compromise must be reached between effective cancer treatment and postoperative morbidity and function. At tumor board meetings, the histology of a resected cancer is closely examined for adequacy of excision margins. This information plays a major role in determining the need for postoperative radiotherapy.
More recently, the use of ultrasonic energy with the Harmonic scalpel and radiofrequency energy with Coblation, have gained popularity in the resection of tumours due to their improved haemostasis 7-8 . However, their efficacy when used in the oncological setting has not been prospectively evaluated with regard to their effect on resection margins. Despite the increasing popularity of these newer techniques, little is known about the potential tissue destruction caused by the Harmonic scalpel or Coblator wand.
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CONTACT New technologies are introduced with the aim helping clinicians to improve patient care. Certainly ultrasonic surgery (as used by the Harmonic scalpel) and electrodissociation/radiofrequency/coblation (as used by the Coblator wands) have clearly been shown to produce dissection with simultaneous haemostasis.
Our study is the first to directly compare tissue loss/destruction produced by dissection with the Harmonic scalpel vs Coblation. When investigating the effect of these dissection techniques on excision margins and collateral tissue damage, it was felt that cold steel dissection with a steel scalpel should be regarded as the gold standard against which other methods should be compared.
Tongue has the advantage of having a relatively homogenous consistency, which was felt to be more likely to produce repeatable results, as well as being a site where both Coblator wands and Harmonic scalpels have been used in clinical practice. For this reason we believe this animal model to be an appropriate choice.
Our results show that compared to cold steel dissection, there is a significant amount of tissue loss when cutting through tissue with the Harmonic Scalpel and Coblator wand, 3.0mm and 3.5mm respectively. 
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